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ABSTRACT 
As computer hardware becomes smaller and increasingly less 
expensive, more contractors can now use computers to do a number 
of construction computations which were formally done on hand 
calculators. The advent of user-oriented software packages has 
had a significant impact on the traditional data processing 
procedures of the construction industry. Among the software 
package$ that are available for a large number of computer systems 
are electronic spreadsheets. Electronic spreadsheets packages, 
such as Multiplan, are widely used where the display of information 
can best be depicted in an array of rows and columns. It is 
frequently useful in situations in which the user wants to change 
various elements of information or try out various assumptions in 
" h t . f" 1 . a w a 1 ana ys1s. This paper discusses, among other things, 
models for two very important aspects of construction: those of 
cost estimating and scheduling. The paper further discusses the 
capabilities of spreadsheets in general as they relate to specific 
application to the construction industry. A graphical model of a 
CPM precedence diagram to be used in construction scheduling is 
presented along with a table for estimating the cost of a building 
based on the structural components of which it is made. There is 
also a discussion of other software packages with similar 
capabilities to Multiplan. 
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CHAPTER I 
INTRODUCTION 
The construction industry in recent years has accounted for 
about 13% of the nation's gross national product and some 15% of 
the nation's employment. The construction process is of such that, 
except in very rare cases, each construction project has its own 
peculiarities. No two construction projects are exactly alike. 
There are nevertheless certain common characteristics among all 
construction projects as they relate to planning, design and the 
construction of the project. 
A large portion of work done in the construction industry is 
done by a few very large companies, and the management of these 
companies differ greatly from the smaller companies. These large 
companies, which are less than 1% of the number of construction 
firms, account for about 30% of the construction industry's dollar 
value. On the other hand, 60% of construction firms employ three 
or fewer employees. In these small companies, the owners, for the 
most part, are workers and in many cases, the other employees are 
either partners or relatives of the owners. 
Because of the large number of independent suppliers and 
contractors, the construction industry is highly fragmented. Even 
among firms of similar size there are considerably different methods 
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of operation. In general, the larger companies tend to use 
computers to aid in the management design and control of a project, 
while the smaller firms are less inclined to use computers. The 
large firm is able to hire personnel with backgrounds in computer 
programming, a luxury which the small sub-contractor cannot afford. 
With the advent of low-cost microcomputers and the associated 
applications of software, even a one-man operation can now make use 
of available computer technology. 
One of the popular software packages that has been developed 
for use with microcomputers is the electronic spreadsheet. The 
spreadsheet was originally intended for use by accountants, but 
has proved to be adaptable to a wide variety of applications. The 
spreadsheet software used in this study is Multiplan-86 which is 
used in conjunction with the Rainbow 100 microcomputer. One of the 
objectives of this study is to show how the spreadsheet can be 
customized to the peculiar needs of a given company. 
This paper looks into the way that the spreadsheet can be used 
by a residential construction firm which follows the construction 
practices typical to the state of Florida. The flexibility of the 
spreadsheet program is greatly emphasized as well as its capability 
of being easily understood by individuals with little or no 
knowledge of computer programming. 
Both large and small construction projects involve some 
financing considerations during the planning stage, when conceptual 
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designs and feasibility studies are done. The loan amortization 
schedule is a planning tool that can be used not only by residential 
contractors but by all contractors as well as bankers and mortgage 
brokers. The model for evaluating the time value of money can be 
used for the planning of equipment purchases. With this model, 
the comparison of alternative investments can be easily made. 
With the cost of construction continually rising, residential 
housing has to be economically designed if they are to keep within 
the budget of prospective home buyers. In recent years, it has 
become necessary to reduce the space in residential units and this 
has forced residential designers and architects to be more conscious 
of the use of available space. The model on layout analysis is a 
handy tool for comparing alternative space layouts. 
Two models have been developed for the very important task of 
estimating. The estimating of function is very critical to the 
survival of a construction firm. If estimates are too high, a 
company will cease to get jobs awarded by the process of competitive 
bidding. On the other hand, low bids might cause a firm to acquire 
jobs from which losses will be incurred. One model is for a summary 
estimate which utilizes a cost breakdown format recommended by the 
Florida Home Builders Association and used by a large number of 
financial institutions in the Central Florida area. The other 
model uses a systems approach by looking at the structural systems 
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that comprise the floor, walls and interior partitions. To the 
best of the author's knowledge, this model is unique. 
One of the most powerful planning and controlling tools 
developed in this study is the model of a precedence diagram for 
the construction of a residence. This model has the ability to 
be updated from time to time as there are changes in the duration of 
different activities. Most of the available models list data in a 
tabular form but do not make changes on the diagram. The model 
presented in this paper has the unique advantage of showing the 
changes directly on the precedence diagram. 
It has become an economic necessity for construction managers 
to be proficient in the application of microcomputers in their 
professional activities. Low-cost computers have arrived none 
too soon if construction professionals are to cope with the growing 
administrative burdens imposed by internal and external demands. 
Already many major construction companies have software for more 
sophisticated jobs than that available a decade ago. Small 
companies may now apply the computer technology to aid in cost 
control, procurement, estimating and scheduling. 
CHAPTER II 
MULTIPLAN 
Fundamentals 
Electronic spreadsheets, like Multiplan-86, were initially 
designed as replacements for the traditional financial modeling 
tools: the accountant's columnar pad, the pencil, and the 
calculator. They offer dramatic improvements in ease of setting 
up and using financial models. 
Although initially intended for business applications, 
spreadsheets are widely used where the display of information 
can best be depicted in an array of rows and columns. They are 
very useful in situations in which the user wants to change various 
elements of information or tryout various assumptions in a 
sensitivity analysis. 
Multiplan-86 offers a worksheet of 255 rows long and 63 
columns wide for words, numbers and formulas. Multiplan-86 
allows the connecting of several worksheets so that a chain of 
worksheets can be built up that provides information to each 
other. Multiplan-86 overcomes the limitations of paper worksheets. 
Data can be instantly moved, or space can be inserted or deleted 
as necessary, thereby eliminating the costly and tiresome work 
of typing or hand-printing the worksheet over and over again. 
5 
6 
When Multiplan-86 is loaded and ready, the screen shows the 
display shown in Figure 1. 
open window 
(number of 
active window 
illuminated) 
#1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
12 . 
cell pointer 
illuminated 
2 
10 11~ows(1-19) 
13 ~~-
14 command line 
15 
16 
17 
18 
19 
edit cursor 
(illuminated) 
columns (1 - 7) 
5 6 7 
COMMAND: Alpha Blank Copy Delete Edit Format Goto Help Insert Lock Move 
Name Options Print Quit Sort Transfer Value Window Xternal 
Select option or type command letter 
A1C1 100% Free 
storage space 
remaining 
Multiplan: TEMP 
worksheet 
name 
Fig. 1. Multiplan-86 screen. 
The screen displays only a small portion of the actual worksheet 
available. The screen may be viewed as a window to the worksheet 
(Figure 2). Colunms are numbered across the top. The illustrated 
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Fig. 2. Window to the worksheet. 
screen shows 7 of the 63 worksheet columns. Rows are numbered 
down the left side of the display. The illustrated screen shows 
19 of the 255 worksheet rows. Imaginary lines running vertically 
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between the colunm numbers and horizontally between the row numbers 
form boxes on the worksheet. Each box is called a "cell." Cells 
hold the information of the worksheet. A cell is identified by 
its location; the row number is always given first, followed by 
the column number. The cell in "row 1, column l" is RlCl. The 
cell that is available for immediate use, the active cell, is 
illuminated by the cell pointer. 
The cell pointer is moved by using the arrow keys shown in 
Figure 3. To move it one cell to the right, press the RIGHT ARROW 
key once. The bottom line of the screen, called the status line, 
tells the location of the active cell and what it contains. The 
percent figure in the center of the status line tells how much 
working memory is left. The status line also tells the name of the 
worksheet currently in use. Until the sheet is given a name, 
Multiplan-86 calls it TEMP (for temporary). 
All Multiplan-86 commands can be selected from the menu by 
typing the initial letter of the desired command as long as the 
screen is displaying the main conunand menu. The main command menu 
reappears anytime CTRL/C is pressed. Multiplan-86 does not carry 
out the command until it is told to do so by pressing the RETURN 
key. At anytime before the RETURN key is pressed to carry out a 
connnand, the command can be cancelled by pressing a CTRL/C. A 
very important command in the main menu is the HELP command. It 
is always available by pressing the HELP key on the Rainbow 100 
Control 
Key 
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Select 
Key 
Arrow 
Keys 
Ncxl 
Screen 
Key 
Fig. 3. The Rainbow 100 keyboard. 
PF1 - PF4 
Keys 
keyboard. This command works as an instructional aid by giving 
information on all the other commands and sub-commands. Among 
the sub-commands appearing in the HELP menu is "Resume" which puts 
the program hack to where it was before the HELP connnand was 
selected. 
Building a Worksheet 
The act of building a spreadsheet model defines all the 
mathematical relationships in the model. Until a change is decided, 
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every sum, product, division, subtraction, average and remaining 
principle balance will remain the same. Every time data is 
entered into the model, computations ·will be made at the conunand 
of the operator. The formulas will remain set for when the model 
will be used again, whether that time is a month or a year later. 
CHAPTER III 
COMPARISON OF SEVERAL SPREADSHEETS 
Visicalc, Multiplan, Lotus 1-2-3 
Three of the most popular spreadsheets are Visicalc, Lotus 
1-2-3 and Multiplan. Visicalc was first introduced in 1978 and has 
since become the most popular computer program of all time. Data 
and assumptions are entered in the model at the intersection of 
the rows and column similar to Multiplan. The Visicalc spreadsheet 
consists of a grid of 64 columns and 254 rows. 
Multiplan was one of the first of a new generation of 
spreadsheets built on the basic spreadsheet concept used by Visicalc. 
The input of data is similar to Visicalc, at the intersection of the 
rows and columns. Windows are used when the spreadsheet is too 
large for the screen and there is a need to look at two different 
sections of the spreadsheet at the same time. Commands which are 
displayed in the command time are similar for all three spreadsheets. 
Some of these commands are: copy, format, help, insert, print, and 
transfer. One of the main features of this program is that several 
different models may be linked like pages in a book. Lotus 1-2-3 
is. a generation above Multiplan since it integrates graphics and 
information management with a first-rate spreadsheet. Developed 
specifically for the IBM Personal Computer, the Lotus 1-2-3 is 
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available for almost every microcomputer. The Lotus 1-2-3 has a 
much larger spreadsheet than Multiplan with 2048 rows and 256 
coluIIUls. There are also many new functions and features incorporated 
into this program, like turning statistics into graphs. The 
"control panel" for the Lotus 1-2-3 is at the top of the screen 
and the "active cell" works in the same manner as Multiplan and 
Visicalc. The rows are given letters and the columns numbers, as 
with Visicalc. Multiplan, on the other hand, uses numbers for both 
rows and columns. For instance, the seventh row and the sixth 
column in Multiplan is labelled R7C6, while in Visicalc and Lotus 
1-2-3 it is labelled G6. 
Capacity 
Both Visicalc and Multiplan need 64K to run the spreadsheet 
program, but it is recommended that 128K of RAM be used. This is 
due to the fact that some portion of the memory is used to store 
the program, thus limiting the size of the program that can be 
placed on the worksheet. The basic version of the Lotus 1-2-3 
requires 256K of RAM memory, and needs two double-sided, double-
density floppy disk drives. 
All of these programs have a large number of mathematical 
functions. The Lotus 1-2-3 has a large number of financial 
functions which may prove advantageous if the type of spreadsheet 
being done calls for repetitions of these functions. For roost 
practical problems, the capacity of Visicalc or Multiplan in terms 
13 
of the number of cells may be quite sufficient; making the 
purchase of a program with as large a capacity as the Lotus 1-2-3 
unwarranted. For further comparisons, see the comparison chart 
in Table 1. 
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TABLE 1 
COMPARISON CHART* FOR VISICALC, MULTIPLAN 
AND LOTUS SPREADSHEETS 
Capacity 
Minimum memory 
Maximum memory 
Maximum rows 
Maximum columns 
Maximum cells 
Maximum windows 
Layout and Labelling 
Variable width columns 
Individually variable widths 
Align data left or right 
Center label in column 
Leading dollar signs 
Minus signs 
Commas in numbers 
Protect cells, rows, or columns 
Formulas and Functions 
Net present value 
Internal rate of return 
Other financial functions 
Average 
Percentage 
Statistical functions 
Logarithms 
Trig functions 
Sum 
Maximum and minimum values 
Entering Information 
Replicate rows and columns 
Replicate blocks 
Recalculation demand and 
automatic 
Name blocks 
Insert rows or columns 
Sort rows or columns 
VISICALC MULTIPLAN 
64K 
lOOOK 
254 
64 
16256 
2 
yes 
no 
yes 
no 
yes 
yes 
no 
no 
yes 
no 
no 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
yes 
no 
yes 
no 
64K 
lOOOK 
255 
63 
16065 
8 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
columns 
only 
LOTUS 
128K 
Ltd by memory 
2048 
256 
Ltd by memory 
2 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
many 
yes 
yes 
many 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
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TABLE 1 -- CONTINUED 
Printing and Formatting 
Print screen contents 
Print cell formulas 
Automatically fit output to 
printer 
Cell entries extend into 
empty cells 
Page titles or numbering 
File Handling 
Interface to other programs 
Link two or more worksheets 
Documentation and Help 
On-screen help or tutorial 
Demo or tutorial disk included 
VISICALC MULTIPLAN 
yes 
yes 
yes 
no 
no 
no 
no 
no 
no 
yes 
yes 
yes 
no 
no 
yes 
yes 
yes 
no 
LOTUS 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
* Each edition of the spreadsheets- has additional features, so 
it is best to check each package out using this chart as a 
guideline to evaluate various spreadsheets. 
CHAPTER IV 
TIME VALUE OF MONEY 
The engineer is usually confronted with the task of 
accepting or rejecting proposals. It is desirable to have a 
criterion for decision making, or possibly several criteria. The 
primary criterion to be applied in a choice among alternative 
proposed investments in physical assets should be selected with 
the objective of making the best use of limited resources. The 
concept that payments that differ in total magnitude but that are 
made at different dates may be equivalent to one another is an 
important one in engineering economy. 
Any future payment (F) or series of payments (A) that will 
exactly repay a present sum (P) with a given rate (I) is equivalent 
to that present sum; all such future payments or series of payments 
that will repay the given present sum are equivalent to one another. 
Equivalence calculations are necessary for a meaningful comparison 
of different money time series; they are thus usually required in 
engineering economy studies. 
Principles 
The fundamental interest formulas express the relationship 
between P, F, and A in terms of I and N, where: 
16 
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I represents an interest rate per interest period 
N represents a number of interest periods 
P represents a present sum of money 
F represents a sum of money at the end of N periods from 
the present date that is equivalent to P with interest I 
A represents the end-of-period payment or receipt in a 
uniform series continuing for the coming N periods, 
the entire series equivalent to P at interest rate I 
Development of Formulas for Single Payments 
If P is invested at interest rate I, the interest for the 
first year is IP and the total amount at the end of the first 
year is P +IP= P(l +I). 
The second year the interest on this is IP(l +I), and the 
amount at the end of the second year is P(l + I) + IP(l + I) = 
P(l + I) 2 . Similarly, at the end of the third year, the amount 
is P(l + I) 3. At the end of N years, it is P(l + I)N. 
This is the formula for the compound amount, F, obtainable 
in N periods from a principal, P: 
F = P(l + I)N 
If we express P in terms of F, I, and N: 
P = F[l/(l + I)N] 
(1) 
(2) 
The expression (1 + I)N is called the "single payment amount 
factor . . Its reciprocal, 1/(1 + I)N is called the "single payment 
present worth factor. 11 
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Development of Formulas for Uniform Annual 
Series of End-of-Year Payments 
If A is invested at the end of each year for N years, the 
total amount at the end of N years will be the sum of the compound 
amounts of the individual investments. The money invested at the 
end of the first year will earn interest for (N-1) years; its 
amount will thus be A(l + I)N-l. The second year's payment will 
N-2 
amount to A(l + I) . The third year's payment will amount to 
A(l + I)N- 3 , and so on until the last payment, made at the end of 
N years. The total amount, F, is All+ (1 + I) + (1 + r) 2 + (1 + r) 3 
+ (1 + I)N-1]. 
This expression for F in terms of A may be simplified to: 
F = A[(l + I)N-l]/I (3) 
The expression for A in terms of F is: 
(4) 
A fund established to produce a desired amount at the end of 
a given period of time by means of a series of payments throughout 
the period is called a sinking fund. The expression, 
I/(l + I)N-l 
is called the "sinking fund factor." 
To find the uniform end-of-year payment, A, which can be 
secured for N years from a present investment, P, substitute the 
value for Fin equation (1) into equation (4): 
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A= P[I(l + I)N/(l + I)N-l] (5) 
The expression, 
is called the "capital recovery factor." It is always equal to the 
sinking fund factor plus the interest rate. 
Equation (5) may be reversed to show P in terms of A as 
follows: 
The General Model 
(6) 
In solving any interest problem, it is necessary to note the 
various elements of such problems (I, N, P, F and A) are known and 
which are wanted. The model requires as input the following: 
and 
I, the annual interest rate in percent 
N, the term of the investment 
one of the following: 
p ' . the present sum 
F, the future sum 
A, end-of-period payments or receipts in a uniform series 
To use the model (see Appendix A: Time Value of Money): 
Enter I in Rl5C5 
Enter N in Rl6C5 
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Enter P in Rl7C5 
Enter F in Rl8C5 
Enter A in Rl9C5 
If N is in months, type 0 in R22C5 and if N is in years, type 1. 
The program then calculates the interest factor "CI" using the 
formula in R49C5: 
If (Rf-27]C=l,I*O.Ol,I/1200) 
The above statement says that if "l" is typed in R22C5, the interest 
factor is the annual interest rate times 0.01; otherwise, the 
interest factor is the interest rate divided by 1200. The compound 
amount factor "CF" is then calculated in R50C5 using the formula: 
CF = (1 + CI)N 
To determine the unknown element, select the appropriate calculation 
by typing "l" in column 2 of rows· 34, 36, 40, 42, 44 or 46. 
R34C6 calculates F given P using the formula: 
If (RC{-4]=1,P*CF,O) 
The above says that if "l" is typed in R34C2, F = P*CF; otherwise, 
F = 0. 
R36C6 calculates P given F using the formula: 
If (RC{-4]=1,F/CF,O) 
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When "l" is typed in R36C2, P = F/CF; otherwise, P = 0. 
R40C6 calculates A given F using the formula: 
If (RC[-4]=1,F*CI/(CF-l),O) 
The value of A is F*CI/(CF-1) when "l" is typed in R40C2; otherwise, 
A = 0. 
R42C6 calculates A given P using the formula: 
If (RC!-4]=1,P*CI*CF/(CF-1),0) 
The value of A is P*CI*CF/(CF-1) when "l" is typed in R42C2; 
otherwise, A = 0. 
R44C6 calculates F given A using the formula: 
If (RC[-4]=1,A*(CF-l)/CI,O) 
The value of F is A*(CF-1)/CI when "l" is typed in R44C2; 
otherwise, F=O. 
R46C6 calculates P given A using the formula: 
If (RC[-4]=1,A*(CF-l)/(CI*CF),O) 
The value of P is A*(CF-1)/(CF*CI) when "l" is typed in R46C2; 
otherwise, P = 0. 
The model may be modified to input the variables in different 
units. The interest compounding may be in days instead of months 
or years. This would require that the period N be expressed in days 
for the purpose of calculation. 
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Loan Amortization Model 
In the construction industry, most projects are financed by 
money loaned from some financial institution. These loans are 
usually repaid over a period of time (five, ten, fifteen or thirty 
years). The model assumes that the interest rate is constant over 
the life of the loan although there are now available loans with 
the interest rate tied to Treasury Bills or some other agreed upon 
economic indicator. 
The model requires as input the annual interest rate in percent, 
the principal amount, and the terms in months. It then calculates 
the monthly payments which are equal over the term of the loan. 
The model then lists a table showing, for each month, the principal 
balance at the start of the month, the interest paid, the principal 
paid, the total paid, and the principal after the payment is made. 
To use the model (see Appendix A: Loan Amortization Table), input: 
Annual Interest Rate in Percent: R5C6 
Principal Amount: R6C6 
Term in months: R7C6 
The monthly payment is calculated in R8C6 using the formula: 
R.[-2JC*((R[-3JC/1200*(l+R[-3]C/1200)R[-l]C)/ 
((l+R.[-3]C/1200)R[-l]C-l)) 
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The first "beginning principal balance" is found from the formula: 
R[-12]C[+3] 
which refers to the value in R6C6, the principal amount. Each 
successive "beginning principal balance" is found from the 
formula: 
Rf-l]Cf+4] 
which is the "remaining principal balance" for the previous month. 
The "interest paid" is calculated from the formula: 
RC[-l]*I/1200 
This expression represents the product of the "beginning principal 
balance" and the monthly interest rate. The "principal paid" is the 
difference between the roonthly payment and interest paid that month. 
It is calculated by the formula: 
A-RC[-1] 
The interest plus the principal, "total paid", is equivalent to 
the monthly payment, A. The "remaining principal balance" is 
computed by using the formula: 
RC[-4]-RC[-2] 
The expression represents the difference between the "beginning 
principal balance" and the "principal paid." 
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The size of the table is limited by the memory of the Rainbow 
100 or the machine for which the program is adopted. The memory 
of the Multiplan software can accommodate about sixty terms. The 
program, however, may be used for any number of terms by making 
successive runs, typing in the last line of the table of each run 
into the first line of the table of the succeeding run. This 
process is continued until the "remaining principal balance" is zero. 
CHAPTER V 
LAYOUT ANALYSIS 
Designers sometime have to make comparisons of alternative 
layouts of residences, office or industrial space. When the use of 
the building is properly determined, an estimate of the number of 
of person-trips between each area can be made. If rooms A and B 
have more trips between them than say between rooms A and C, then 
rooms A and B should be placed relatively closer than rooms A and 
c. 
Principles 
To develop the concept of layout analysis, three layouts of a 
residence are examined. The residence in each case consists of 
three bedrooms, two baths, a kitchen, a dining room, a greatroom, a 
foyer and a double car garage. The area of each house is 1500 
square feet of living space and 400 square feet of garage space. 
The first task is to establish the distances between the 
respective areas. Next, the number of trips between the respective 
areas are estimated. The floor plans for the residences are shown 
in Figures 4 through 6. Table. 2 shows the distances and number of 
trips between each room. Because the rooms are assumed to have the 
same relative difficulty traveling a unit distance between each 
other, the unit cost is assumed to be the same for each distance. 
The best layout will be the one with the least cost. 
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TABLE 2 
DISTANCES AND NUMBER OF TRIPS BETWEEN ROOMS FOR LAYOUT ANALYSIS 
From-To Ill Dist. tf 2 Dist. 113 Dist. Trips Unit Cost 
A-B 14 50 22 1 1 
A-C 16 45 40 1 1 
A-D 26 50 46 1 1 
A-E 18 20 10 8 1 
A-F 36 40 43 2 1 
A-G 27 38 43 0 1 
A-H 31 22 28 4 1 
A-I 14 10 38 2 1 
A-J 14 40 40 0 1 
B-C 20 20 20 4 1 
B-D 25 30 30 1 1 
B-E 35 35 35 3 1 
B-F 50 40 55 1 1 
B-G 41 Q 55 0 1 
B-H 45 35 40 1 1 
B-I 28 50 30 1 1 
B-J 58 0 60 0 1 
C-D 12 20 20 4 1 
C-E 34 45 32 4 1 
C-F 52 38 45 1 1 
C-G 43 0 43 0 1 
C-H 47 32 40 1 1 
C-I 30 50 30 4 1 
C-J 60 30 57 1 1 
D--E 44 38 27 3 1 
D-F 62 45 55 1 1 
D-G 53 a 55 0 1 
D-H 57 35 34 1 1 
D-I 40 55 24 1 1 
D-J 70 0 45 0 1 
E-F 36 15 43 4 1 
E-G 28 22 43 0 1 
E-H 36 25 30 4 1 
E-I 18 24 20 4 1 
E-J 45 40 40 2 1 
F-G 8 13 10 2 1 
F-H 27 40 35 7 1 
F-I 30 48 45 2 1 
F-J 40 55 27 1 1 
G-H 30 0 35 0 1 
G-I 26 0 45 1 1 
G-J 30 0 27 0 1 
H-I 20 24 10 8 1 
H-J 13 35 33 4 1 
I-J 26 50 43 1 1 
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The Model 
The model assigns the name A-B to the distance between rooms 
A and B, which in the case of the analysis being done is the distance 
from the entry to bedroom 3. A similar designation is given to every 
other distance for all the rooms in the house. The number of 
designations will be all possible combinations of ten rooms taken two 
at a time. These are all represented in column 1. The second, 
third and fourth columns list the distances measured rectilinearly 
from center of room to center of room for houses 1, 2 and 3, 
respectively. Column 5 lists the number of trips for each distance. 
Since all rooms are on the same level, the same unit cost is used 
for traveling from one room to another. Column 7 is the product of 
columns 2, 5 and 6 and is calculated using the formula: 
RC[-l]*RC!-2]*RC[-5J 
Column 8 is the product of columns 3, 5 and ·6 and is calculated using 
the formula: 
RC[-l]*RC[-3]*RCf-5] 
Column 9 is the product of columns 4, 5 and 6 and is calculated 
using the formula: 
RCf-3]*RC[-4]*RC[-5] 
The total costs of layouts 1, 2 and 3 are found by sunnning columns 
7, 8 and 9, respectively. In the examples presented, layout 1 is 
the best layout. 
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Modifications to the Model 
A modification to this analysis could be to omit some rooms 
whose location is not of great significance. For instance, the 
garage could be left out of the general analysis. This model may 
· also be used for a layout analysis for the placing of construction 
material and facilities on a construction site. It may also be 
adopted to the layout of machinery in an industrial plant. 
CHAPTER VI 
VALUE ENGINEERING 
Cost Comparison 
Value engineering is an organized, creative approach which 
has for its purpose the effective identification of unnecessary 
costs, i.e., costs which do not provide quality or use or life 
nor appearance or customer features. The less-than-enthusiastic 
acceptance that value engineering has received in the construction 
industry is due to a large measure on the nature of the marketplace. 
In the traditional owner-designer-contractor relationship, the 
communication between the three is not set up to apply value 
engineering. The design of the building or project is generally 
completed before the contractor is called on board. When the 
contractor is eventually awarded the contract,· the inherent fear of 
criticism on the part of the designer, and the adversary relationships 
which are often present among designers, contractors and owners 
prevent the implementation of value engineering. The professional 
construction management approach, however, offers a greater 
application of the potential benefits of value engineering because 
it minimizes adversary relationships and involves the original 
engineer/architect in analyzing the technical acceptability of 
proposed modifications. 
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Through meetings with the architect, owner and the construction 
manager, acceptable, functional alternatives can be generated for 
all non-operating systems, i.e., roof, structure, wall, partition 
and ceiling. A sketch of the alternatives and the cost for each 
alternative is presented. The calculation of alternative costs is 
greatly facilitated by the use of multiplan-86 spreadsheet models. 
The Models 
Each model lists the unit price of each component that makes 
up the system. These unit prices can be kept on the disk and 
updated as the need arises. Each system in the model then computes 
the cost per square foot of area by using the price listed at the 
start of the program. The user of the model only makes changes in 
the price list and the cost of each system will be automatically 
adjusted. 
"Costcompl" compares the cost of several partition systems. An 
owner can be made aware of the relative costs of alternate systems 
to the ones in the original design. The following systems are 
evaluated: lath and plaster, veneer plaster, drywall metal-stud 
and drywall wood-stud partitions. "Costcomp2" compares the cost of 
several exterior wall systems, including 8" block wall, brick 
cavity wall with fill insulation, wood stud wall and brick veneer 
stud wall. 
CHAPTER VII 
ESTIMATING 
Construction Cost Breakdown 
In applying for a construction loan, the applicant or the 
contractor is usually required to submit a breakdown of the 
construction cost to the bank or mortgage company making the loan. 
In any case, the cost breakdown is a tool used by the contractor 
to predict what the total cost is going to be before the construction 
starts or to compare the actual costs and the predicted cost during 
the construction period. 
Princi2les 
The cost breakdown sheet uses the estimates of the quantities 
made in the quantity take-off as the first important factor. The 
second important factor is the unit cost. Estimating construction 
cost is not simply multiplying quantities by unit cost; but is 
developing the art of determining these quantities and determining 
these unit costs in an economy where price is continuously changing. 
There is also a number of different · ways of erecting the same 
element. Here, the concept of value engineering is encouraged 
where an alternate method or material may be used if it reduces 
the cost without affecting the appearance of utility of the 
component. 
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The Model 
The model is based on a standard form produced by the Florida 
Homebuilder's Association and used by a large number of banks in 
the state of Florida. The first column lists the items, the second 
column lists the units of measurement, and the other three columns 
list the computed quantities, the unit cost and the total cost, 
respectively. The "quantity" is provided by the estimator from 
the plans and specifications. The unit cost is derived by calling 
up suppliers and sub-contractors to get their current prices for 
the particular project, or by using the prices from a similar project 
and making allowance for inflation. The last column can be obtained 
by multiplying the third column by the fourth column and is expressed 
in the model as: 
RC[-l]*RC[-2] 
Modifications to the Model 
The above described model is primarily intended for residential 
construction. It is easily adapted to any other type by just making 
the changes in the "items" column by adding or deleting items as 
necessary, or in some cases, combining several items. The model may 
also be adapted for use by a trade contractor who would probably 
have a more detailed breakdown but only of those items that pertain 
to his trade. 
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Cost Systems 
This model takes a system approach to cost estimating. The 
first portion of the model consists of a price list which can be 
updated as needed to reflect current prices. Some prices are for 
material only while others are "in-place" prices which include both 
material labor and transportation costs. The method of pricing 
selected is based on construction practices in the state of Florida. 
The model takes a building component such as "footer," "floor," 
"wall," etc. and lists the possible types that are in common practice, 
so that the person using the model can select the system that is 
specified on the plans and specifications. 
Each component is again broken down into smaller sub-components, 
so that a larger number of possible combinations are available. 
Once the price list is updated, and the dimension of a particular 
element of a system is inserted, the amount that the element 
contributes to the total cost of the project is automatically 
calculated. After the cost contribution of each element is computed, 
the total cost of all the systems (footer, floor, stem wall, exterior 
wall, interior partition, roof) is found. To this quantity is added 
the cost of other lump sum items such as land clearing, electricity, 
HVAC, plumbing, etc. 
The Model 
The cost of each element is computed by taking the price from 
the price list and multiplying it by the quantity in the dimension 
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column. For example, the cost for 8" x 16" concrete block for an 
exterior wall is found by the following formula: 
RC[-2]*9*(R[-52]C+(0.03*R[-5l]C)+(R[-50]C/300)) 
This formula utilizes the cost of "CMU (ea. in-place)," "Mortar-mix 
(90 lb)" and "masonry sand (CY)" and are all listed in the price 
chart. The wall dimension is then used with the appropriate factors 
to come up with the total cost. 
Each of the other elements is computed in a similar manner 
and then the sum of all elements is obtained from the following 
formula: 
SUM(COST) 
Modifications to the Model 
Even though this model is very versatile in its present state 
it can be customized to suit particular projects. This would make 
it more convenient to work with since memory could be conserved by 
reducing the size of the price list and the components list, if one 
is sure that some materials and elements will never be used. 
In its present state, the model is primarily intended for 
vertical construction. In order to modify it for horizontal 
construction, the listing of material and elements will have to be 
substantially changed. 
CHAPTER VIII 
SCHEDULING - PRECEDENCE DIAGRAM 
Networks 
The construction of a building involves a number of interrelated 
tasks which must be performed in a specific order if the objective 
of completing the building is to be met in a satisfactory manner. 
The contractor can greatly enhance his ability to ensure that the 
tasks are carried out in the proper order by creating a network which 
begins with the start of the project and ends with its completion. 
A network consists of two basic elements: nodes and links 
between these nodes. The various building activities can be conceived 
as the links of the network and the relationship between them expressed 
by the connecting nodes. The result is an "arrow diagram" (see 
Figure 7). 
If the construction activities are thought of as the nodes 
of the network, the ~inks then become the relationships and the 
" . h d d. " resulting diagram is termed an activity on t e no e iagram or 
"precedence diagram • " 
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Fig. 7. Arrow diagram. 
Fig. 8. Precedence diagram. 
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Project Breakdown 
The precedence diagram will now be used as a network technique 
for the construction of a single-story residential concrete block 
building. The first decision is now based on the question: What list 
of activities will make up the total project? The activities are 
based on the construction practices in Florida. There are some units 
of work in the construction industry that are generally priced 
and paid for in a certain manner. For instance, in pouring a 
concrete slab, it is customary for the general contractor to order 
the concrete, while the sub-contractor who places the concrete is 
responsible for fine grading after the rough plumbing is complete; 
spread the reinforcing mesh and vapor barrier, pour the concrete, 
spread the concrete, and finish the concrete. The activity, "pour 
slaq" will therefore include all those activities which will have 
to be done together such as pour concrete, spread concrete, rod 
concrete, and finish concrete. Whereas, the concrete contractor 
also might do the prerequisite activities (those activities which 
could be done at a different time). 
A precise definition for the term "activity" is as follows: 
An activity is a unique unit of the project which can be described 
within prescribed limits of time. There are two main types of 
activities: production activities and procurement activities. 
Production activities are those that can be taken directly from 
the plans and specifications. They involve the application of 
resources and are the most obvious and consume the greatest amount 
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of time for completion of the project. Examples include excavate 
footer, build stem wall, erect trusses, and so on. Procurement 
activities involve ordering materials, acquiring permits and licenses, 
calling for inspections, securing funds and the procurement of 
specialized labor. 
When the activities have been properly defined, the activity 
list is then made stating the dependencies of each activity. For 
the purpose of developing a model, the activity list in Table 3 will 
be used. 
Estimating Activity Durations 
The time duration for each activity in the network deserves a 
sound analysis if the schedule to be subsequently derived is to become 
an accurate representation of the project. Time estimates cannot be 
based on purely theoretical estimates, but the practical implications 
of the construction industry practices have to be considered. The 
best source of time estimates is the recorded time durations for 
performing similar activities to the one being considered. If the 
sub-contractor or material supplier who will be involved with the 
task is known during the time that the duration times are being 
estimated, contact should be made with that company or individual to 
get his input. 
Many references that are available in the construction industry 
to help the estimator include · the Building Estimator's Reference Book 
by Frank R. Walker Company, and a series of estimating books by R.M. 
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TABLE 3 
ACTIVITY LIST FOR THE CONSTRUCTION OF A RESIDENCE 
Activity Activity Depends Duration Number Description Upon 
00 Start project -- 0 
05 Building permit 25 10 
10 Lot survey 05 5 
15 Order trusses 05 10 
20 Order lumber 05 5 
25 Order windows 05 10 
30 Clear site 10 1 
35 Layout house 30 1 
40 Temporary water 30 10 
45 Temporary toilet 30 1 
50 Temporary power 30 10 
55 Order CMU/Concrete/Steel 30 5 
60 Dig £otter/place rebar 35 1 
65 Footer inspection 60 1 
70 Pour footer 65 1 
75 Build stemwall 70 1 
80 Place fill 75 2 
85 RO. plumb. A/C chase 80 1 
90 RO. plumb. inspection 85 1 
95 Compaction of fill 90 1 
100 Termite, vapor bar., WWM 95 1 
105 Inspect/pour slab 100 2 
110 Build ext. wall/beam 105 4 
115 Erect trusses 15,50,110 1 
120 Roof sheathing 20,115 1 
125 Install window 25 1 
130 ~hingle roof 120 2 
Activity 
Number 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
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TABLE 3 -- CONTINUED 
Activity 
Description 
Int. RO. framing 
Trim exterior 
Rough mechanical 
Stucco/brick/stone 
Rough electrical 
TV, phone, Intern/wire 
RO. mech. inspection 
RO. elec. inspection 
Paint exterior 
RO. frame inspection 
Insul. and insul. inspection 
Dry wall 
Paint interior 
Plumb. fixt. final inspect. 
A/C unit 
Elec. fixt. and appliances 
Ceramic tile and sill 
Cab. vanity mirror 
Trim interior 
Final mech. inspection 
Final elec. inspection 
Install floor cover 
Punch list 
Pour and inspect drive 
Make correction 
Landscape and sod 
Final building inspection 
Cert of Occupancy 
Depends 
Upon 
120 
120 
135 
140 
145 
155 
155 
160 
150 
125-65-70 
180 
130,185 
190 
190 
195 
195 
200 
195 
195 
205 
210 
215,225 
175,230-35 
200-05-10 
245 
245 
250 
255,260 
265 
Duration 
2 
1 
2 
3 
2 
1 
1 
1 
3 
1 
2 
7 
3 
2 
1 
2 
2 
2 
3 
1 
1 
3 
1 
2 
5 
3 
1 
1 
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Means. When national references are used, adjustments must be made 
for job conditions and other factors. Nationally published figures 
do not account for such things as quality of workmanship required, 
size of project, geographical location of the work, height above 
ground, and other similar factors that affect the production rate 
and hence the duration. 
Scheduling Computation 
Because all schedules are dependent upon the measurement of 
time along some scale, it is necessary to have a clear understanding 
of the beginning point in time. The commonly accepted zero point is 
the close of the work period innnediately preceding the start of the 
project. Assuming that the working day has been chosen as the time 
interval, the time zero for the project will be at the end of the work 
day before the first activity begins. 
There are four values along the time scale that every activity 
in a network can have. They are: 
ESD - Early start date 
EFD - Early finish date 
LSD - Late start date 
LFD - Late finish date 
The ESD for an activity is the earliest point in time that 
the activity can begin. The EFD is the earliest point in time that 
the activity will finish. The LSD is the latest point in time that 
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the activity can start without increasing the length of the project. 
The LFD is the latest point in time that an activity can be completed 
without increasing the duration of the project. The EFD is dependent 
upon the determination of the early start date while the LSD is 
related to the late finish date. The relationships between these 
activities are illustrated in Figure 9. 
ESD LSD EFD LFD 
I [ '~--= ---------Activity Duration Total Float - - - - - - -. - -
: -:_-.IP WJW t_ -=._-= ._( ____ ..t.:A~c:.Jlt:.i:tii~v ... io.l:.t,J..y~D.w.u ..... ralli.t .... i-.i. o..:...n....__ __ --! 
Time Available 
Fig. 9. The four activity times. 
Forward Pass Computations 
The duration of the project is determined by searching 
through the network for a continuous chain of activities beginning 
at the initial node, ending at the terminal node, and having the 
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greatest total time duration. All the activities that make up this 
chain are referred to as critical activities. Together they form 
the critical path. During the forward pass computations, the ESD 
and EFD are determined. 
The early finish date, EFD .. , for an activity ij is found by 
1] 
adding the activity duration, T .. , to the ESD ..• In equation form, 
1] 1] 
the expression is: 
EFDij = ESD .. + T .. 1] 1] 
where ESDij is equal to the latest finish date of all the activities 
upon which activity ij depends. 
Backward Pass Computation 
The latest possible times of occurrence for the start and 
finish of each activity is determined by backward pass computations. 
This is done by starting at the finish node and subtracting the time 
duration of each activity to find the late start date. For activities 
that fall on the critical path, there may be some difference. This 
difference between the EFD and the LFD is ref erred to as the total 
float. Total float may be defined as that time span in which the 
completion of an activity may occur and npt delay the termination of 
the project. For any activity, ij, the total float may be written 
as: 
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The Model 
Two models are P.resented for the precedence scheduling 
computations. One gives, in a tabular form, each activity and its 
associated dependencies, duration, ESD, EFD, LSD and LFD. The 
other is a precedence diagram in which the activities are represented 
in the sequence in which they occur in a graphical form. 
In the first model, a listing of all the activities is made and 
a number is given to each activity. Next, a column stating the 
dependencies of each activity is established. The colunm that 
requires the most experience and serious consideration is the column 
listing the duration of each activity. If the 100del is to be of any 
practical value, the durations will have to be as realistic as 
possible. At this point, the four activity times can be determined 
based on the theory discussed previously. For a typical row where 
the only dependency is the previous activity, the ESD is calculated 
by the following formula: 
Rf-l]Cf +l] 
The expression represents the value in the previous row, R[-1], and 
the succeeding column, C[+l]. This states that the ESD for the 
activity is equal to the early finish of the previous activity. 
For the case where the activity is dependent on more than one 
activity, as in "erect trusses" in the example, the ESD is computed 
by the following formula: 
Max (R[-l]C[+l],R[-2l]C[+l],R{-28]C[+l]) 
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The formula states that th~ ESD of the activity is the maximum of 
the early finish time of the three activities on which the act{vity 
in question depends. In all cases, the EFD is computed by the 
formula: 
RC[-l]+RC[-2] 
The expression states that the ESD is added to the duration to get 
the EFD. The expression to calculate the LSD is always: 
RC [ + 1 ]-RC.[ - 3] 
which states that the duration is subtracted from the LFD to obtain 
the LSD. For the simple case where there is only one succeeding 
activity, the LFD is computed by: 
Rf+l]C.[-1] 
which states that the LFD for the activity is equivalent to the 
LSD of the succeeding activity. For the case where there is more 
than one succeeding activity, as in "roof sheathing," the LFD is 
found by: 
Min (R[+2]C[-l],Rf+3JC!-l],R[+4]C[-l]) 
This expression states that the LFD for the activity is found by 
comparing the LSD's of all the activities that inunediately follow 
"roof sheathing" and select the smallest as the LFD for the activity. 
The· second model utilizes the same equations that were used 
in the first model. This second model displays in graphical form 
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the relationship between the different activities. This model is 
useful to show at a glance the progress of the project. All the 
different time values for ESD, EFD, LSD, and LFD are displayed on 
the diagram. The construction manager can quickly check on the 
activities that are along the critical path and also the amount of 
float times available for those activities not on the critical 
path. A typical section of the precedence diagram is shown in 
Figure 10. 
i J5 
10 20 20 25 
BUILDING LOT 
- PERMIT SUR~JEY ~ 
~ 10 5 
10 20 20 25 
, 
00 50 15 
10 10 10 40 20 30 20 25 
PRO\.TECT TEMPORARY ORDER ORDER .,._ 
START POWER TRUSSES · LUMBER ,.... 
0 . 30 10 5 
10 10 19 · 49 .39 49 45 50 
I 
~ 
110 , 115 
~ 
45 49 49 50 50 51 
BLD. EXT. "''A ERECT ROOF 
A POUR BEAM TRUSSES · SHEATHING ~ 
4 1 1 
-
. . 45 49 49 50 50 51 
~·· : 
Fig. 10. Typical section of the precedence diagram. 
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Modifications to the Model 
The model discussed is typical for a single-family residence 
built according to construction practices in the state of Florida. 
This model could be easily modified for use by a building contractor 
mainly involved in commercial building as opposed to residential. 
For very large projects, the model may be designed to be specifically 
used on that project and may not be applicable to another. A 
residential contractor may also find a different breakdown of the 
activity list might better serve his mode of operation. This can 
be easily accomplished by splitting some activities or combining 
others and making the prope.r allocation of activity duration that 
the changes in the activity list would dictate. 
CHAPTER IX 
CONCLUSIONS 
Building contractors, owners and construction managers can 
benefit from the introduction of microcomputer spreadsheet packages. 
These packages can be applied to a large number of construction 
tasks, such as estimating, economic analysis, value engineering and 
many other tasks which could be done formerly by expending a lot 
of time. The command functions of spreadsheet packages can be 
mastered in far less time than any program language. A person who 
is not ·especially skilled in computer science or computer engineering 
can apply these programs by following the menu given instructions 
that appear on the screen when the electronic spreadsheet is 
running. 
Spreadsheet packages are put out by various ·manufacturers. 
Three of the most popular are Visicalc, Lotus 1-2-3 and Multiplan, 
which is the one used in this study. A comparison of those three 
spreadsheets shows little difference in the way they are used. 
An understanding of one spreadsheet package is almost sure to lead 
to an understanding of the others. 
The capacity of Lotus 1-2-3 and its graphic features are 
desirable, but both Visicalc and Multiplan can be expanded both for 
memory and for graphic features~ It is reconnnended that for most 
residential construction use that 256K of memory be used. 
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Because spreadsheet outputs are easily made in tabular form, 
the packages are ideal for loan amortization tables and other economic 
analysis dealing with the time value of money. The ability to make 
input changes which automatically results in the recalculation of 
desired values also enhance the desirability of the spreadsheet as 
a planning tool. For example, when making decisions about equipment 
replacement, alternate solutions based on different initial down 
payments and interest rates are easily generated. 
Spreadsheet programs are ideally suited for estimating 
applications, since current prices can be easily inserted into a 
worksheet which can be created to suit the construction practices of 
the particular company. Value engineering may be greatly speeded up by 
using spreadsheets, where the relative cost of alternate systems needs 
to be evaluated. 
One aspect of construction that is of primary importance to 
the construction manager or contractor is the area of scheduling. 
Spreadsheet packages can be readily adapted to form precedence 
tables that list the activities that make up the total project. 
Other information in this table includes duration, early start date, 
early finish date, late start date, and late finish date for each 
activity. 
Precedence diagrams may also be generated using spreadsheet 
packages in which all the activities which form a project are displayed 
in graphical form and where all the time values are displayed right 
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on the precedence diagram. When changes are made, they are made 
on the diagram and the new values are recalculated throughout the 
diagram. 
A feature of Multiplan which may be utilized in creating 
construction models is the tieing of two or more spreadsheets 
together. When this is done, a change in one spreadsheet model 
would affect the other models to which it is tied. The tieing of 
spreadsheets is most effective when the contents of a few cells of 
one model are transferred to cells of another model. When the 
contents of too many cells have to be transferred, the programmer 
should take into consideration the amount of memory that would 
be needed and also the loading and recalculation time that is 
involved. Sometimes it will oe better to enter the new infonnation 
separately in each 100del than to tie a long list of items from 
one model to another. 
Spreadsheet packages are becoming extremely popular and are 
available for almost every brand of microcomputer. They are 
available for microcomputers manufactured by Apple, Hewlett-Packard, 
Radio Shack, IBM, Commodore, Digital, Honeywell and many others. 
Even a small sub-contractor may now purchase a microcomputer and 
make the advantages of a spreadsheet package available to his 
business. 
APPENDICES 
APPENDIX A 
GLOSSARY OF TERMS 
Activity: 
Cell Pointer: 
CPU: 
CRT: 
Duration: 
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A component task of a project representing 
a specific amount of work to be accomplished 
and having definite points of beginning and 
completion. 
A lighted box that can be moved to any 
worksheet coordinate position by using the 
arrow keys on the microcomputer keyboard. 
Central processing unit, or main portion 
of the computer that controls program 
interpretation and execution. 
Cathode ray tube, a television-like screen 
that displays program instructions, data, 
and program output. 
Activity duration is the estimated time 
required to complete a task. Project duration 
is the total time required to complete the 
project as computed by critical path method 
from the network plan using assigned activity 
durations. 
Early Finish Date: EFD, the earliest possible time an activity 
can be completed. EFD = FSD plus activity 
duration. 
Electronic Spreadsheet: A user-oriented software package that allows 
a computer user to solve complex problems 
in a tabular format. 
Early Start Date: ESD, the earliest possible time an activity 
can begin and allow all preceeding activities 
to complete before starting. 
Float: The difference between the computed time 
available in which a task may be completed 
and the estimated duration time assigned 
to the task. F .= LSD - ESD. 
Late Finish Date: LFD, the time by which an activity must be 
completed so as not to increase the project 
end date. 
Late Start Date: LSD, the latest time by which an activity 
must begin. LS = LF minus activity 
duration. 
Microcomputer: 
Network: 
Program: 
Project: 
Schedule: 
Software: 
Updating: 
Worksheet: 
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A computer with a single microprocessor 
CPU. A microcomputer system is considered 
to be a single user system consisting of 
a CPU, CRT, printer, and other devices, the 
total cost of which is generally less than 
$10,000. 
The graphic analogy of a project which 
depicts the plan of action. 
A set of computer instructions. 
The complete job to be accomplished defined 
by clear points of beginning and completion, 
complete description of work to be done and 
a breakdown into related component activities. 
A detailed itemization of the exact time at 
which any task is to be started and completed. 
Computer programs. 
Determining the project's current status by 
replacing calculated start and finish dates 
with actual dates and then, using the original 
network logic, recalculating projected dates 
for activities remaining forward in time. 
Term applied to the entire 255 rows by 63 
colulillls spreadsheet table. 
APPENDIX B 
MODELS 
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====================================================================== 
APPENDIX C: TIME VALUE OF MONEY EDSON JACKSON 1984 
====================================================================== 
SYMBOLS 
G Il)EN: 
I 
one of - >I 
I 
I=Annual interest rate 
N=Number of interest periods 
P=Pr es.en t s.um 
F=Sum at the end of N periods that is equivalent to P with 
interest I. 
A=End-of-period payments or receipts in a uniform serie ~ 
for N periods,equivalent to P at interest I 
I in % i '=· 1.00 
~~ in interest periods 0 
p i '=· $0.00 
F is $0.00 
A is. $0.00 
T~1pe 0 if N is in month ·:. 
1 if N is. in ~11 ears. 1 
====================================================================== 
INSTRUCTIONS: 
Enter the data for I, N, and P, or F. or A in the appropri-
ate row of column 5 above. Type 0 or 1 in R22C5. 
Type 1 in column 2 in the appropriate row for the desired 
calculation. 
====================================================================== 
SH-JGLE PAYMENTS 
1 0 G i ''en P, to find F F= $0.00 
2 0 Given F, to find p P= $0.00 
UNIFORM PAYMENT SERIES 
3 0 Given F, t C• find A. A= $0. 0 (I 
4 0 Gi •Jen P, to find A A= $0 . 0 (I 
i= 0 Given A, to find F. F= $0.00 ~· 
6 0 G i ''en A, to find P. P= $0.00 
================================================~===================== 
Interest factor CI is 
Compound amount factor CF is. 
0.01 
1 
====================================================================== 
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=================================================================-==== 
APPENDIX C: LOAN AMORTIZATION TABLE EDSON JACKSON 1984 
====================================================================== 
ENTER 
Annual Interest Rate in percent(!): 
Principal Amount: 
Terms in months.: 
Mo n t h l )! Pa ~ -1 men t s ( A ) : 
Amortizatization Table 
1. 00 
$0.00 
1 
$0.00 
====================================================================== 
Annual Beginning Remaining 
Interest Principal Interest Principal Total Principal 
Month Rate in i>/ Bal an e:e Paid Paid Paid Balance .'i> 
-------- -------- -------- -------- -------- -------- --------
1 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 
2 $0.00 $0.00 $0.00 $0.00 $0.00 
3 $0.00 $0.00 $0.00 $0.00 $0 . 0 (I 
4 $0.00 ·$ 0. 00 $0.00 $0.00 $0.00 
C" $0.00 $0.00 $0.00 $0.00 $0.00 
....J 
6 $0.00 $0.00 $0.00 $0.00 $0.00 
..., $0.00 $0.00 $0.00 $0.00 $0.00 ... 
8 ·$0. 00 $0.00 $0.00 $0.00 $0.00 
9 $0.00 $0.00 $0.00 $0.00 $0.00 
10 $0.00 $0.00 $0.00 $0.00 $0.00 
11 $0.(10 $0.00 $0.0(1 $0.00 $0.00 
12 $(1.(10 $0.00 $0.00 $0.00 $0.00 
13 $0.00 $0.00 $0.00 ·$0. 00 $0.00 
14 $0.00 $0.00 $0.00 $0.00 $0.00 
15 $0.00 $0.00 $0.00 $0.00 $0.00 
16 $0.00 ·$(1 .oo $0.00 $0.00 $0.00 
17 $0.00 $0.00 $0.00 $0.00 $0.00 
18 $0.00 $0.00 $0.00 $0.00 $0.00 
19 $0.00 $0.00 $0.00 $0.00 $0.00 
20 $0.00 $0.00 $0.00 $0.00 $0.00 
21 $0.00 $0.00 $0.00 $0.00 $0.00 
22 ·$0 .00 $0.00 $0.00 $0.00 $0.00 
23 $0.00 $0.00 $0.00 $0.00 $0. 00 
24 $0.00 $0.00 $.(I • 0 0 $0.00 $0.00 
25 $0.00 ·$ 0. 00 $0.00 $0.00 $0.00 
26 $0.00 $0.00 •$ 0. 00 $0.00 $0.00 
'J7 $0.00 $0.00 
'-I $0.00 $0.00 $0.00 
28 $0.00 $0.00 $(1.00 $0.00 $0.00 
29 ·$0.00 $0.00 $0.00 $0.00 $0.00 
30 ·$0. 00 $0.00 $0.00 $0.00 •$0. 00 
31 $0.00 $0 . (I 0 $0.00 $0.00 $0.00 
,...}--:, 
.;:.'- $0.00 $0.00 $0.00 $0.00 $0 . 0 0 
,..., ..... $0. (I 0 $0.00 $0.00 $(1.00 $0.00 ~I~ 
34 $0.00 ·$0.00 $0.00 $0.00 $0 . (I 0 
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====================================================================== 
APPENDIX C: LOAN AMORTIZATION TABLE EDSON JACKSON 1984 
==========================================~=================:========= 
====================================================================== 
Annual Be·;:ii nn i ng Remaining 
Interest Principal Int 12r es. t Principal Tot al Principal 
Month Rate in 0/ ,.1 Balance Paid Paid Paid Balance 
-------- -------- -------- -------- -------- -------- --------
1 ·$ 0. 00 $0.00 $0.00 $0.00 $0.00 
2 $0.00 $0 . 0 0 $0.00 $0.00 $0.00 
3 $0.00 $0.00 $0.00 $0.00 $0.00 
4 $0.00 $0.00 $0.00 $0.00 $0.00 
c: $0.00 $0.00 $0.00 $0.00 $0.00 ~' 
6 $0 . 0 0 $0.00 $0.00 $0.00 $0.00 
7 $0.00 $0.00 $0.00 $0.00 $0.00 
,...., 
0 $0.00 $0 .00 $0.00 $0.00 $0.00 
9 $0.00 $0.00 $0.00 $0.00 $0. 00 
10 $0.00 $0.00 $0.00 $0.00 $0 . 0 0 
11 $0.00 $0.00 $0.00 $0.00 $0.00 
12 -~o. oo $0.00 $0.00 $0.00 $0.00 
13 $0 . (I 0 $0.00 $0.00 $0.00 $0.00 
14 $0.00 $0.00 $0.00 $0.00 $0.00 
15 $0.00 ·$ 0. 00 $0.00 $0.00 $0.00 
16 ·$0. 00 $0.00 $0.00 $0.00 $0.00 
17 $0.00 $0.00 $0.00 $0.00 $0.00 
18 ·to. oo $0.00 $0.00 $0 . 0 0 $0.00 
19 $0.00 $0.00 ·$(1. 00 $0.00 $0 .00 
20 $0.00 $0.00 $0.00 $0.00 $(1.(1(1 
21 $0.00 $0 . (I 0 $0.00 ·$0 . 00 $0.00 
':·~ 
c... '- $0.00 $0.00 $0.00 $0.00 $0.00 
23 $0.00 $0.00 $0.00 $0.00 $0.00 
24 $0.00 $0.00 $0.00 $0.00 $0.00 
....... c: 
C:....J $(1.00 $0.00 $0.00 $0.00 $0 • (I 0 
26 $0.00 $0.00 $0.00 $0.00 $(1 . 0 0 
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================================================================== 
HOUSE LAYOUT ANALYSIS EDSON JACKSON 1984 
================================================================== 
INSTRUCTIONS 
1) Enter the distance from the center of room A to the 
center of room B, assuming the travel is albng the 
shortest rectilinear path. 
2) enter the number of trips between each room. 
3) Enter the relative unit cost of travelling between 
each point (in most cases this value is constant). 
4) The layout that gives the smallest TOTAL COST is the 
best. 
================================================================== 
FROM-TO 
A-8 
A-C 
A-D 
A-E 
A-F 
A-G 
A-H 
A-I 
A-,J 
8-C 
8-D 
8-E 
8-F 
8-G 
E:-H 
8-I 
8-,J 
C-D 
C-E 
c c:-
L:-G 
C-H 
C-I 
C-J 
D-E 
D-F 
D-G 
D-H 
D-1 
D-J 
E-F 
E-G 
E-H 
E-I 
E-,.J 
#1 
DIST. 
14 
16 
26 
18 
36 
27 
31 
14 
14 
20 
25 
35 
50 
41 
45 
28 
58 
12 
34 
~§ 
47 
30 
60 
44 
62 
53 
57 
40 
70 
36 
28 
36 
18 
45 
#2 
DIST. 
50 
45 
50 
20 
40 
38 
22 
10 
40 
20 
30 
35 
40 
0 
35 
50 
0 
20 
45 
~8 
32 
50 
30 
45 
0 
35 
55 
0 
15 
'j 'J 
c...c... 
.-.c= 
'-, . ..I 
24 
40 
#3 
DIST. 
40 
46 
10 
43 
43 
. , .. 
c...O 
38 
40 
20 
30 
35 
<= c::' 
'-''-' 
55 
40 
30 
60 
20 
40 
30 
57 
27 
55 
c: r= 
...J . .J 
34 
24 
45 
4:3 
4 3 
30 
20 
40 
UNIT 
TRIPS COST 
1 
1 
1 
8 
2 
0 
4 
2 
0 
4 
1 
3 
1 
0 
1 
1 
0 
4 
4 
c 
1 
4 
1 
3 
1 
0 
1 
1 
0 
4 
(I 
4 
4 
•") 
c... 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
± 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
u 
COST 
14 
16 
26 
144 
72 
0 
124 
28 
0 
80 
25 
105 
50 
0 
45 
28 
0 
48 
136 
c::''") 
ti' c... 
47 
120 
60 
132 
62 
0 
40 
(I 
144 
0 
144 
72 
90 
~~2 
COST 
50 
45 
50 
160 
80 
0 
88 
20 
0 
80 
30 
105 
40 
(I 
35 
50 
(I 
80 
180 
tj8 
32 
200 
30 
114 
45 
(I 
35 
0 
60 
0 
10 (I 
96 
BO 
#3 
COST 
22 
40 
46 
80 
86 
0 
112 
76 
0 
80 
30 
105 
55 
0 
40 
30 
0 
80 
128 
85 
40 
120 
57 
81 
55 
0 
34 
24 
0 
172 
0 
120 
80 
80 
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================================================================== 
HOUSE LAYOUT ANALYSIS EDSON JACKSON 1984 
================================================================== 
================================================================== 
#1 #2 # ...... .;:. Ul'JIT #1 #2 #3 
FROM-TO DIST. DI ST. DIST. TRIPS COST COST COST COST 
--------
F-G 8 13 10 2 1 16 26 20 
F-H 27 40 '"'C' .::O..J 7 1 189 280 245 
F-I 30 48 45 2 1 60 96 90 
F-J 40 55 27 1 1 40 55 27 
G-H 30 0 35 0 1 (I 0 0 
13-I 26 0 45 1 1 26 0 45 
G-,J ::: (I 0 27 (I 1 0 0 0 
H-I 20 24 10 8 1 160 192 80 
H-,.J 13 35 33 . 4 1 52 140 132 
I-J 'J .-c...b 50 43 1 1 26 50 43 
TOTAL COST 2530 2817 2600 
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====================================================================== 
COST COMPARISONS-1 EDSON JACKSON 1984 
====================================================================== 
Cost per 
Cos.t per 
Cos.t per 
Cost per 
Cost per 
Cost pel· 
Cost per 
Cos.t per 
L A T H 
ft. galv.metal "c" studs 
board(4'.d2') 1/2 ,. ,. G~/P. Bd. 
board(4,.x12,.) 5./8 ·' .•' Fire-rated G~.JP. Bd. 
SF 3/8" / G~ip. Lath 
SF 1 /"')/,. ,I C... Gvp. Plaster 
SF 5/0 ·' ,. ._ •' \._I Fire-rated Rock Lath 
SF 1/16",. l)eneer Plaster 
FBM 2>:4 stud 
A N D 
COST DATA 
Studs -@ 16 inch o.c. 
Lath- 2 sides(2 SF) 
Plaster- 2 sides(2 SF) 
Subtotal 
Sub/Contr Overhead @ 10% 
Su b./ Con t r Fee @ 1 (I~;; 
Total / SF 
P L A S T E R P A R T I T I 0 N 
COST DATf-1 
Studs-@ 16 inch o.c. 
5/8 Fire-rated rock lath(2 SF) 
Plaster- 2 sides(2 SF) 
Subtotal 
Sub/ Contr Overhead @ 10% 
Sub/Contr Fee @ 10% 
Total/SF 
'v'ENEER P L A S T E R P A R T I T I 0 N 
0.584 
8.25 
18.24 
O.lS 
0.32 
0. 31 
(I • 3 
0.279 
per/SF 
$0.60 
$0.36 
$0.64 
$1.60 
•$0 .16 
·$0 .18 
$1.94 
per/SF 
$.Cl.60 
$0.62 
$(1 • 6(1 
·t>i.82 
$(1.lf: 
$·0. 20 
·i2 .20 
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====================================================================== 
COST COMPARISONS-1 EDSON JACKSON 1984 
====================================================================== 
D R Y ~-J A L L 
COST DATA 
Studs -@ 16 inch o.c. 
5/8 Fire-rated/Drywall (2 SF) 
Tape & Finish(2 SF) 
Subtotal 
Sub/Contr Overhead @ 10% 
Sub/Contr Fee @ 10% 
Tc• tal/SF 
(M E T A L - S T U D) P A R T I T I 0 N. 
COST DATA 
Stud:. -@ 16 inch o.c . . 
t~2''rD~vwall C~ ~E,~ d p e c1 t- 1 n i : . F1 C c.. _ F 
Subtotal 
Sub/Contr Overhead @ 10% 
Sub/Contr Fee @ 10% 
Total/SF 
D R Y W A L L (W 0 0 D - S T U D) P A R T I T I 0 N 
per / t\F 
·$0 . 60 
$0.76 
$0.38 
$1.74 
$0 .17 
$0.19 
$2.11 
per/SF 
$0.42 
·iO . ;::4 
"*>LI • ~4 
·$1 . 11 
·$.O . 11 
$0 .12 
$1.34 
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====================================================================== 
COST COMPARISONS-2 EDSON JACKSON 1984 
====================================================================== 
Item 
8" " C. M. U. (ea. in-pl ace) 
Furring , Wood P.T. (LF in-place) 
1 / 2"' Gypsum Wall Board (SF in-place) 
1/2 ' ' Insulating Gypsum Wall Board-Foil Backed (SF in-place) 
1/2 ' ' Stucco (SY in-place) 
2x4 Stud (FBM in-place) 
Face Brick-4 "" (per/M in-place) 
8 '" Vermiculite Fill (SF in-place) 
2 3/4'' Vermiculite Fill (SF in-place) 
2 '" Rigid Insulation 
1'' Batt Insulation (SF in-place) 
3'" Batt Insulation (SF in-place) 
Tl-11 Plywood Sheathing (4'x8' in-place) 
Thermo-bar Sheathing (4"x8' in-place) 
1/2' ' Gypsum Sheathing (4'x8" in-place) 
Unit price 
$1.25 
$0.25 
$0.30 
$0.36 
$6. 0 (I 
·$(1. 28 
$500.00 
$0.33 
$0.23 
$0.69 
$0 .18 
·$(1. 25 
$20.00 
$30.00 
$4.00 
====================================================================== 
C 0 N C R E T E B L 0 C K 
COST DATA 
8,,.. C.M.U. 
Furring, Wood P.T. 
1"' Batt Insulation 
1/2'' Gypsum Wall Board 
Total 
~-J A L L 
per/SF 
$1. 41 
$0 .19 
$0 .18 
$0.30 
$2.07 
====================================================================== 
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====================================================================== 
COST COMPARISONS EDSON JACKSON 1984 
==============================================================: = 
8 R I C K CA~) I TY 
COST DATA 
Face Brick -4'' in-place 
8'' C.M.U. 
8'' Vermiculite Fill 
2 3/4 ' ' Vermiculite Fill 
Furring, Wood P.T. 
Insulating Gypsum Wall Board 
Total 
per / SF 
$3.34 
$1.41 
$0 . 33 
0.23 
$0 .1 9 
$0.36 
$5.85 
hJ A L L - F I L L I N S U L A T I 0 N 
====================================================================== 
B R I C K C A V I T Y 
COST DATA 
Fae:e Brick - 4 '' 
8,, C.M.U. 
2 ' ' Rigid Insulation 
Furring Wood P.T. 
Insulatinq Gypsum Wall Board 
TOTAL -
per/SF 
$3 . 34 
$1.41 
$(1.69 
$0 .19 
$0.36 
lf.~EL-
l--J A L L - R I G I D I N S U L A T I 0 N 
==================================================================----
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====================================================================== 
COST COMPARISONS E~SON JACKSON 1984 
====================================================================== 
~-J 0 0 D S T U D i..J A L L 
COST DATA 
Tl-11 Siding 
2x4 stud 
Thermobar Sheathing 
3'' Batt Insulation 
1/2' ' Gypsum Wall Board 
Total 
per/SF 
$0.63 
$0.42 
·$0. 94 
$0.25 
$0.30 
$1.41 
$3.94 
====================================================================== 
8 R C K V E N E E R 
COST DATA 
Face Brick 4'" 
1/2'" Gypsum Sheathing 
2x4 stud 
3'' Batt Insulation 
1/2'' Gypsum Wall Board 
Total 
S T U D 1--l A L L 
per/SF 
$3.34 
$0 .13 
$(1.42 
$0.25 
$0.30 
$4.43 
====================================================================== 
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===========================================-======================= ==== 
CONSTRUCTION COST BREAKDOWN ED SON J ACKSON 1 9 8 4 
================================================================== ==== 
OHNER 
LOT BLOCK SUBDIV 
BUILDER 
ITEM LNITS QUANT 
Architect and plans 
App t-c:si sal 
Surv E'-»' 
Permits 
Special fee:. 
Bond i n:.urance 
Temp . t o i l e t :. 
Temp • u t i l i t i e s. 
Sewer tap/septic tank 
Water tap/deep well 
Cl earing :. i t e 
Fi 11 
Soil treatment 
Concrete 
Concrete laberY 
Footer 
Mas.on 1--~, 
f'·1aso n r y 1 abo r 
Steel 
Plumbing 
Trusses. 
L .f: 
L.S 
L.S 
L.S 
L.S 
L.S 
L.S 
L.S 
L.S 
L.S 
L.S 
C.Y 
SQ.FT. 
c:.'(. 
SQ.FT 
L.F. 
L. :3. 
L.S. 
L.F . ./to 
L.S. 
L.S. 
Framing lumber L.S 
Framing lobor L.S. 
Roerf ing labor-materials SQ. 
El· reolace-1 brick or ston L~S E ec1r1ca L.o. 
I ri s.u lat i on 
Ceramic tile and sills 
Stucco/stone/brick 
Heating 
A i r c c1 n d i t i er n i n 9 
Aluminum soffit 
Dr yvJal l/p la:. t er 
paneling 
Trim lumber and doors 
Trim labor 
Cabinets and vanities 
Mirrors/medicine cab. 
Shower and tub enc. 
L.S. 
L.:=: . 
SQ.YD. 
L.S. 
L.S. 
L.S. 
BD. 
SQ.FT. 
L.S. 
L.S. 
L.S. 
L.S. 
L.S. 
0 
0 
0 
0 
(I 
(I 
(I 
0 
(I 
0 
0 
0 
0 
0 
0 
(I 
(I 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
(I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
PHONE 
PHONE 
UNIT 
COST AMOUNT SUB S/ SUPPLIER S 
$0.00 $0.00 
•$0. 00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
·$0. 00 $0.00 
$0.00 $0.00 
~· O. 00 $(1 • 0 0 
$0.00 $0.00 
$(1. 0 0 $0.00 
$0.00 $0.00 
$.0.00 ·$(1. 00 
$0.00 $0.00 
·t>O . 0 0 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0. 0 (I 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00. 
$0.00 $0.00 
$0.00 $0.00 
iB:BB :ts: BB 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
·$·0 . (I (I $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $0.00 
$.0.00 $0.00 
·$0.00 $0.00 
$0.00 $0.00 
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====================================================================== 
CONSTRUCTION COST BREAKDOWN EDSON JACKSON 1984 
====================================================================== 
ITEM 
A p p l i an e: e -;:. 
Electrical fixtures 
Inter-com 
Painting-Int.&Ext 
~ .. Jal l pap er 
Sprinlder 
~-Jr o u 9 h t i r o n 
Sc:·reened patio 
Pool and enclosure 
Carpet 
l)i n)d 
Hard\..Jare 
Gutters. 
Fence 
Garage door & opener 
Landscaping and sod 
Mi :. c e 11 an e o u : . 
LOT COST 
SUB TOTAL 
Hm~ fee 
Ta >~ es. 
Inspection fees. 
Const. loan fin. costs 
Const.loan interest 
R • E • co mm i :. : . i o n 
Overhead & profit 
TOTAL 
UNITS QUANT 
L.S. 0 
L. S. 0 
L.S. 0 
L.S. 0 
L.S. 0 
L.S. 0 
L.S. 0 
L.S. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
UNIT 
COST AMOUNT SUBS/SUPPLIERS 
$0.00 •$0. 00 
•$0.00 ·$0. 00 
$0.00 $0.00 
$0.00 $0.00 
$0.00 $(1. 0 0 
$0.00 $0.00 
•$0. 00 ·$0. 00 
$0.00 $0.00 
•$0. 00 $0.00 
$0.00 $0.00 
$0 • 0 0 $(1 • 0 0 
$0 . 0 (I $0.00 
$0.00 $0 .00 
$0 .00 $0.00 
$(1 . 0 0 1-0. (10 
$0.00 $0.00 
$-Cl. 00 $0.00 
$0 . (I 0 
$0 • 0 0 
$0.00 
$(1. 00 
$0.00 
$0.00 
$0.00 
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============================ =============================:======= 
COST SYSTEMS EDSON J ACKSON 1984 
================================ ================================= 
Instructions 
1. Update the pric:e list b y ent er in g the c ur rent pr i ces in t he 
appropriate rows of column 6 ,st ar t i n q wi th R16C6 . 
2. Enter the dimensions for each s truc tu;al compo nent in c ol umn 
4 using the indicat e d units and start.i ng at R60C4 . 
3. The total structural cost is li s t e d in R1 0 7C6 . 
ITEM 
Co n c: r e t e ( CY ) 
Steel #5 bars (LF in-place ) 
Footer,excav. & pour (LF in-place) 
CM U ( 8 >~ 8 >~ 1 6 ) ( ea . i n - p 1 ace ) 
Mortar-mix (90 lb.sack) 
Masonry Sand (CY) 
Cone. Slab, pour & finish (SF) 
Furring, Wood P.T. (LF in-place) 
2 x 4 Stud (FBM in-place) 
1'' Batt Insulation (SF in-place) 
3"" Batt In=.ulation (SF in-place) 
G' ' Batt Insulation (SF in-place) 
1/ 2 '' Gpysum Wall Board (SF in-place ) 
1 / 2 '' Insulating Gyp.Bd. Foil-Backed (SF in-place) 
1/2'' Stucco (SY in-place) 
Siding (SF in-place) 
Panelling-Int. (SF in-place) 
Face Brick -4 ' '(per / M in-place ) 
3 3./4 ' ' Metal 'C '. Stud=· (LF in-place) 
2 x 4 S t u d ( F BM ) 
1/ 2 '' Gypsum Sheathing ( SF in-place ) 
Metal lath (SF in-place) 
Lath and Plaster ( SF in-place) 
Cerpet w/padding (SY in-place) 
Vinyl Floorcovering (SY in-plac e) 
Ceramic Tile (SF in-place ) 
Truss. (LS) 
Rafters (F8M) 
1/2' ' CDX plywood (4x8 sheet) 
3./4'' CDX plywood (4x8 sheet ) 
Felt #15 (SQUARE) 
Shingles (SQUARE) 
Built-up roof (SQUARE) 
Cement tile (SQUARE) 
UN IT COST 
$50 . 00 
$ 0. 42 
$1 . 25 
$1. 25 
$4.50 
$15 . 00 
$0 . 35 
$0.25 
$0 . 28 
$ 0 . 18 
$ 0. 25 
$0 . 30 
$0 . 30 
$0. 36 
$6 . 00 
$2.00 
$2 . 00 
$500 . 00 
$0 . 58 
$0 . 28 
$0 . 13 
Hi . 50 
$2.20 
$14 . 00 
$12 . 0 0 
$5 . 00 
$1 . 00 
$(1 . 00 
$7 . 00 
$ 1 0 .0 0 
$0 . 00 
$25 . 00 
$ 40 . 00 
================================= ===== === ======================== 
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================================================================= 
COST SYSTEMS STRUCTURAL EDSON JA CKSON 1984 
========================================== ==== =================== 
Sub_=·~'=· t em 
FOOTEP, 
FLOOR 
T)lpe 
8''x16 ' ' for S tem-Wall 
Monol~' tic 
4,. ·' Concrete 
(,,,1/car pet 
h1/i..1 i n~1l 
l1,1/ c e r am i c: t i l e 
STEM-WALL(CMU) Height in ft is 2 
~~ALL - ( CM LI ) 
(8' hi ·3h) 
8_inch CMU 
l1J/ E» : t • s. t U C:C:O 
ht/ext. furl· i ng 
l,,1/ e >: t • s. i d i n g 
tt,1/ i n t • f u r r i n g 
~1/ i n =· u l a t i o n 1 ' 
ht./ 1 /2_i n c h 9 ~·' p 
tt,1 / p an e ll i rr ·3 
Batt 
_________ l,,v' b r i e: k 1..1 en e er 
~..JALL (STUD) 
( 8 , high) 
3 5/ 8 'C~ studs(metal) 
2 :i< 4 =· t u d l,,1a11 
l1,1/ex t. -:.heat hi ng 
l,,1/ ex t • rn e t al l a t 
tt,1/e>( t. stucco 
l.-,1/ e >( t • s i d i n 9 
w/i nsulation 3'' Batt 
tt,1/ 1/2_i n ch 9~' p. 
r.-J/ p an e 11 i n 9 
l,,1/br i ck veneer 
Dirnen. 
0 
0 
0 
0 
0 
(I 
0 
(I 
0 
0 
0 
0 
0 
0 
0 
(I 
0 
0 
0 
0 
(I 
0 
0 
0 
0 
0 
UNIT 
LF 
LF 
SF 
SF 
LF 
COST 
$0. 0 (I 
$0.00 
$0.00 
$0.00 
$0.00 
$0 . 00 
$0.00 
$(1,(10 
$0.00 
$0.00 
$0 .0 0 
$0.00 
•$0.00 
$0 . 0 (I 
$0.00 
·$(1. 00 
$0 . 0 0 
$0 . 00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
================================================================= 
PARTITION 
ROOF 
SUB-TOTAL 
2 X 4 S t U d (.-,Id 11 
3 5/ 8 , c , =· t u d s 
l.-J/ l /2_i n e:h 9 '.) p 
tt,1/rnetal lath 
l.·,1/v en e e r pl a-:. t e 
Truss(prefab.) 
Rafters 
tt,1/ 1/2_CDX .ply .tt.1 
v,1/3/4_CDX . pl~' .tt,1 
l--1/bl d9. pap er 
v,r/shi ngles 
t.-J/ bu i l t u p ,.- Cr 0 f 
t,,1/cemen t ti le 
(,,,1/i nsulat ion 
100 
10 (I 
10 0 
100 
100 
$100 .0 0 
$100.00 
$100.00 
·$1 00. (10 
$100.00 
$100.00 
$100.00 
·$100 .00 
LF 
LS 
FBM 
SC! 
SQ 
SF 
$111. 60 
$34E:.OO 
$240.00 
$400.00 
$1760.00 
$1. (I (I 
$0.00 
$2187 . 50 
$3125.00 
$0 . 0 (I 
$2500.00 
$4000.00 
$0.00 
$30.00 
$14703.10 
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=================================================================== === 
*SCHEDULING-COMPUTATION TABLE* *EDSON JACK SON 1 98 4* 
====================================================================== 
GLOSSARY: 
ACTIVITY - A component of a project representing a specific 
amount of work to be accomplished and having defi-
nite points of beginning and completion. 
DURATION - Activity duration is the estimated time required 
ESD -
EFD -
LSD -
LFD -
to complete a task. 
The earliest possible time an activity can begin and 
and allow all preceding activities to complete b e -
fore s. tarting. 
The earliest possible time an acti v ity can be com-
pleted. 
The lates t time by which an activity must begin. 
The time by which an activit y must be completed so 
as not to increase the project end date. 
INSTRUCTIONS: 
1. Enter the time durations for each activity in the appropri-
ate row of column 4 starting at R39C4. 
2. Enter ESD for ACTIVITY No. 00. 
3. To update the model make changes in the appropriate cell. 
Changes in the remaining cells will be made automaticall y . 
ACTIVITY ACTIVITY DEPENDS 
NO. DESCRIPTION UPON DURATION ESD EFD LSD LFD 
00 START PRO'-TECT 0 1 (I 10 0 
05 BUILDING PEP.MIT ":)C c...~• 10 10 20 9 19 
10 LOT SUR~)EY 05 c 20 25 19 24 ...J 
15 ORDER TRUSSES 05 1 (I 20 30 39 49 
20 ORDER LUMBER 05 5 20 25 45 50 
25 ORDER 1"JINDm,JS 05 10 20 30 48 58 
30 CLEAR SITE 10 1 25 26 24 25 
35 LAYOUT HOUSE 30 1 26 27 25 26 
40 TEMPORARY WATER 30 10 26 36 26 36 
45 TEMPORARY TOILET 30 1 26 27 -4 -3 
50 TEMPORARY Pm~ER 30 30 10 40 19 49 
55 ORDER CMU/CONC . ./STEE 30 5 26 31 31 36 
60 DIG FOOTER/PLACE REB 35 1 27 28 -3 -2 
65 FOOTER INSPECTION 60 1 28 29 -2 -1 
70 POUR FOOTER 65 1 29 30 -1 0 
74 
ACTIVITY ACTIVITY DEPENDS 
NO. DESCRIPTION UPON DURATION ESD EFD LSD LFD 
75 BUILD ST Et1i.,JA LL 40,55,70 1 36 37 36 37 
80 PLACE FILL 75 2 '"'7 ..:>t 39 37 39 
85 RO.PLUMB.A/C CHASE 80 1 39 40 3S1 40 
90 RO.PLUMB.INSPECTION 85 1 40 41 40 41 
95 COMPACTION OF FILL 90 1 41 42 41 42 
1(I0 TERMITE,VAP.BAR.,WWM 95 1 42 43 42 43 
105 INSPECT/POUR SLAB 100 2 43 45 43 45 
110 BLD.EXT.WALL./BEAM 105 4 45 49 45 49 
115 ERECT TRUSSES 15,50,110 1 49 50 49 50 
120 ROOF SHEATHING 20,115 1 50 51 50 51 
125 INSTALL ~,JI NDOH 2r= _, 1 30 31 58 59 
130 SHINGLE ROOF 120 2 51 53 60 62 
135 INT. RO. FRAMING 120 "") '- 51 r= ':) ...!-· 51 r=--. '-'~\ 
140 TRIM EXTERIOR 120 1 51 C' ~.) 
-''- 70 71 
145 ROUGH MECHANICAL 135 2 53 55 5--· .:::! 55 
150 STUCCO/BRICK/STONE 140 3 C") -'.:.... 55 71 74 
155 ROUGH ELECTRICAL 145 ,..., 55 57 55 57 c::. 
160 T.V.,PH.,INTCM./WIRE 155 1 57 58 57 58 
165 RO.MECH.INSPECTION 155 1 57 58 58 59 
170 RO.ELEC.INSPECTION 160 1 58 59 58 59 
175 PAINT EXTERIOR 150 3 r= r= .• ..t-' 58 74 77 
180 RO.FRAM.INSPECTION 125-65-70 1 59 60 59 60 
1t:5 INSUL. Sc I NSUL. IN SPEC 180 ·j '- 60 62 60 62 
190 DRY ~..JALL 130,185 / 62 69 62 69 
195 PAINT INTERIOR 190 "'.:\ 
--· 
69 72 69 72 
200 PLUMB. F I:~T. FINAL INS 190 2 6:1 71 70 '7 '") I '-
20 5 A/C UNIT 195 1 72 73 75 76 
210 EL EC . F I XT . Sc APPLIANC 195 2 "? 'J I.;.. 74 74 76 
215 CERAMIC TILE & SILL 200 •") '- 71 73 72 74 
220 CAB .l)ANITY MIRROR 195 •"') '- 72 74 75 77 
225 TRIM INTERIOR 195 2 72 74 72 74 
230 F H..JAL MECH. INSPECT. 205 1 73 .74 76 77 
.-, .-, t:::' 
e;:.,_::,._J F H..JAL ELEC. INSPECT. 210 1 74 75 76 77 
240 INSTALL FLOOR COl)ER. 215,225 ,.., ..::· 74 77 74 77 
245 PLNCH LIST 175,2:30-35 1 77 78 77 78 
200-05-10 77 75 0 
250 POUR & INSPECT DR I lv'E 245 2 78 80 78 80 
255 MAKE CORRECTION 245 1 80 81 82 83 
260 LANDSCAPE & SOD 250 3 E:O 0'"' ..... ..:> 80 C· ·-, ~·V 
265 FINAL BLDG. INSPECT. 255,260 1 83 84 83 84 
270 CERT.OF OCCUPANCY 265 1 B4 85 84 r-.c= Ci-I 
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*SCHEDULING-PRECEDENCE DIAGRAM* *EDSON JACKSON 1984* 
============================================================ 
GLOSSARY: 
ACTIVITY 
IESD EFDI NO. 
I I 
I NAME OF I 
I ACTIVITY I 
__ I I __ 
I . DU RAT I ON I 
I I 
ILSD LFDI 
J I 
ACTIVITY - A -component of a project representing a spec 
c i f i c. am o u n t o f l'"° r k t Ct be a cc om pl i shed an d 
having definite points of beginning and com-
pletion. 
DURATION - Activity duration is the estimated time req-
uired to complete a task. 
ESD - The earliest possible time an activity can be 
gin and allow all preceeding activities to 
complete before starting. 
EFD - The earliest possible time an activity can be 
e:eimpl et ed. · · 
LSD - The latest time by which an activity mu~t be-
gin. 
LFD - The time by which an ·activity must be complet 
ed ·so as not to incre§se the project end date 
INSTRUCTIONS: 
1. Enter the time durations. for each . activit~' in the 
appropriate cell. 
2. Enter ESD for ACTIVITY No.00. 
3. To update the model make changes in the appropri-
a t c- . :: e 11 • Ch an g e- s. i n t he r em a i n i rr g ce 11 s. w i 11 be 
made automatically. 
76 
-------------------------~----------------------------------- ~
*SCHEDULING-PRECEDENCE DIAGRAM* *EDSON JACKSON 1984*. 
-----------------------------------------------~--~---------
------------------------------------------------------------
05 
-----
110 20 120 25 
I BUILDING I I LOT 
________ I PERMIT l_f SURl)EY 
-----
I 
I 
I 
I 
I 
001 50 
f10 10 I I 110 40 
I PROJECT I I !TEMPORARY 
I START I _I Pm,JER 
I o I I 30 
11 o 1 o I I 19 49 
f I '~~~~ 
I 10 I I 5 
110 20 I 120 .-.C' &:"- ._, 
'~~~~' '--~~--
---
120 30 
ORDER 
TRUSSES 
10 
39 
I 
I 
49 
15 
f 20 25 
I ORDER 
I LUMBER 
I 5 
145 50 
'-----
_____ 110 _1_1 __ 115 
I 45 49 I I 49 50 I I 50 51 
I . IBLD.EXT.WAI I ERECT I I ROOF 
I A I I POUR BEAM I_ I TRUSSES I_ I SHEATH I NG 
--
'-' f 4 I I 1 I I 1 I 45 49 t t 49 50 I I _5L_l +-----+-5_1_ 
77 
I 
'-I __ _ 
151 52 
!TRIM 
I EXTERIOR 
I 1 
170 71 
'-----
·" 
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============================================================ 
*SCHEDULING-PRECEDENCE DIAGRAM* *EDSON JACKSON 1984* 
=========================================~================== 
10 
I 
I 
I 
I 
I 
I 
_____ 45 
126 27 
f TEMPORARY 
____ I TOI LET 
f 1 
I . 32 33 
'-----
-- __ 30 _____ 35 -- ___ 60 
125 
CLEAR 
SITE 
1 
26 126 27 127 . 28 I 128 29 
I I LAYOUT I JDIG FOOTERI I FOOTER 
I_· _I HOUSE . I_._ I SET REBARf_I INSPECTION 
I f 1 I I 1 I . ·1 1 
f 25 26 I I 32 33 I J 33 34 f · I 34 35 
l ____ I ____ I I f ___ _ 
I '~---~----~------~~~~~---~~~---~ '~~--~-------~~----20 25 1 ·"""IC" &:.. ••• ..I I 
I I 20 30 I 30 31 I J 126 36 
' 
I ORDER I I INSTALL I J I TEMPORARY 
f. I i~INDOHS l_I i,JINDm,J I l_I i.JATER 
' 
J 10 I I 1 . I I 10 
I 148 5:3 I . 158 59 I I 26 36 
I I I I . I I 
120 135 145 155 
I I 51 53 · I 53 55 I f 55 57 I I 57 58 
I I INTERIOR I I ROUGH I f ROUGH I IROUGH MECH 
l_I RO. FR.C-1MINGJ_IMECHANICALJ_I ELECTRICAL l_I INSPECTION 
f I 2 I J 2 I I 2 ·1 I 1 
I I 51 53 I I 53 55 J I 55 57 I I 58 59 
f I I I I I I ___ _ 
140 150 175 _I 130 
I f 52 55 , J55 58 I I 51 53 I 157 58 
I I STUCCO 8P.Kf I PAINT I I SHINGLE I JTV,PH 
l_I STONE f _I EXTERIOR I I ROOF I I I NTCM • i'1 I RE 
I I 3 l I 3 I I 2 . I 
' 
1 
I 171 74 I J 74 77 I j 60 62 I f 57 58 
J I I I f I ·1 I 
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*SCHEDULING-PRECEDENCE DIAGRAM* *EDSON JACKSON 1984* 
============================================================ 
70 
----- -----I l 29 30 I 36 37 
I i POUR I I BUILD 
l_I · FOOTER l_JSTEt ... 1 ~·~ALL 
I I 1 I _I 1 
1 r 35 36 1 1 _r 36 37 
I l ____ lfl I ___ _ 
40 
I 
I 
I 
I 
I 
I 
II __ 
I_ 
--
55 J 
126 31 I 
IORDER CMU I 
f CONC/STE:ELi_I 
I 5 I 
I 31 36 I 
J · I 
75 80 
-----I 37 39 I J 39 40 
f PLACE I IRO.PLUMB. 
J FILL l_JA/C CHASE 
I 2 I I 1 
137 39 I 139 40 
I I '~~---~ 
I 
. I 
I 
I 
I 
165 180 185 _____ 190 -'---
1 J 59 60 I I 60 62 I I 62 69 J I 69 72 
I IROUGH FRAMI IINSULATIONI IDRY l--JALL I · 1 PAINT 
l_I INSPECTIONJ_l INSUL/INSPl_I l_I INTERIOR 
I _I 1 I I 2 I _I 7 I I 3 
I I I 59 · 60 I I 60 62 I I I 62 69 I' I 69 72 
11 · I I . I II I 1 · I ___ _ 
I I 
J J 
160 1701 I 
I I 58 59 I I I 
I IROUGH ELECf I I 
l_I INSPECTIONJ_J I 
I I 1 I I 
I 158 . 59 I I 
I I I 1 
~~~---~~--~~~~-' 
200 
--
. I 69 71 I I 71 73 
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